The bases for and timing of regional specification during larval development in Phoronis.
A fate map has been constructed for Phoronis vancouverensis. The animal pole of the egg gives rise to the apical plate in the hood of the actinotroch larva. The vegetal pole of the egg marks the site of gastrulation. During the initiation of gastrulation the cells of the animal pole of the embryo are directly opposite those at the vegetal pole of the embryo. The plane of the first cleavage always goes through the animal-vegetal pole of the egg. In about 70% of the cases the plane of the first cleavage is perpendicular to the future anterior-posterior axis of the actinotroch larva; in the remaining cases the plane of the first cleavage is either oblique with reference to, or occurs along, the future anterior-posterior axis of the larva. Following gastrulation catecholamine-containing cells first make their appearance in the apical plate and gut cells first produce esterase. The timing of regional specification in these embryos has been examined by isolating animal or vegetal, anterior or posterior, or lateral regions at different time periods between the initiation of cleavage and gastrulation and examining their ability to differentiate. Animal halves isolated from early cleavage through late blastula stages do not gastrulate and do not form catecholamine-containing cells. When animal halves are isolated with endoderm during gastrulation, they differentiate catecholamine-containing cells. Vegetal halves isolated at the 8- to 16-cell stage gastrulate and form normal actinotroch larvae with esterase-positive gut and catecholamine-containing apical plate cells. When this same region is isolated at blastula stages it does not gastrulate and does not differentiate these cell types. Vegetal halves isolated during gastrulation subsequently form esterase-positive gut cells, but they do not form catecholamine-containing apical plate cells. When presumptive anterior, posterior, or lateral halves are isolated from early cleavage through blastula stages, each half forms a normal actinotroch larva. Lateral halves isolated during gastrulation also form normal larvae. Anterior halves isolated during late gastrulation differentiate only the anterior end of the actinotroch larva. These isolates have a hood with catecholamine-containing apical plate cells and the first part of an esterase-positive gut but lack the anlagen of the intestine and protonephridia. Posterior halves isolated during late gastrulation differentiate only the posterior end of the actinotroch which lacks a hood with catecholamine-containing cells but has an esterase-positive gut, protonephridia, and the anlagen of the intestine.(ABSTRACT TRUNCATED AT 400 WORDS)